Prenatal maternal immune activation increases anxiety- and depressive-like behaviors in offspring with experimental autoimmune encephalomyelitis.
Multiple sclerosis (MS) is thought to result from a combination of genetics and environmental factors. Several lines of evidence indicate that significant prevalence of anxiety and depression-related disorders in MS patients can influence the progression of the disease. Although we and others have already reported the consequences of prenatal maternal immune activation on anxiety and depression, less is known about the interplay between maternal inflammation, MS and gender. We here investigated the effects of maternal immune activation with Poly I:C during mid-gestation on the progression of clinical symptoms of experimental autoimmune encephalomyelitis (EAE; a mouse model of MS), and then anxiety- and depressive-like behaviors in non-EAE and EAE-induced offspring were evaluated. Stress-induced corticosterone and tumor necrosis factor-alpha (TNF-α) levels in EAE-induced offspring were also measured. Maternal immune activation increased anxiety and depression in male offspring, but not in females. This immune challenge also resulted in an earlier onset of the EAE clinical signs in male offspring and enhanced the severity of the disease in both male and female offspring. Interestingly, the severity of the disease was associated with increased anxiety/depressive-like behaviors and elevated corticosterone or TNF-α levels in both sexes. Overall, these data suggest that maternal immune activation with Poly I:C during mid-pregnancy increases anxiety- and depressive-like behaviors, and the clinical symptoms of EAE in a sex-dependent manner in non-EAE or EAE-induced offspring. Finally, the progression of EAE in offspring seems to be linked to maternal immune activation-induced dysregulation in neuro-immune-endocrine system.